Erosion and runoff in young forest stands as affected by site-preparation technique: a study in NE Portugal by Figueiredo, Tomás de et al.

...,..._,_._ ._.u 
_, ....... 
EROSION AND RUNOFF IN YOUNG FOREST STANDS AS 
AFFECTED BY SITE-PREPARATION TECHNIQUE: A STUDY IN 
NE PORTUGAL 
T OMAS DE fiGUEIREDO 1, FELiCIA FoNSECA 1, AFONSO M ARTINS2 
'Centro de lnvestigac;ao de Montanha (CIMO), lnstituto Politecnico de Braganc;a (ESAB I IPB), 
Apartado 11 72, 5301-855 Braganc;o, Portugal, e-mail: tomosfig@ ipb.pt. 
2Universidode de Tr6s-as-Montes e Alto Douro, Aportodo 1013, 5001 -
911 Vilo Real, Portugal , e-mail : amartins@utad.pt. 
A BSTRACT 
Soil loss rates currently recorded in fo rests are very low. Neverlheless, that may not be the case 
during stand installation and early tree growth stage, when soil is disturbed and scarcely covered . 
Site-preparation techniques, performed to improve soil conditions for plant g rowth, should help 
reducing this erosion potential. In this study, six site-preparation techniques were applied prior to 
instal ling a mixed stand (Pseudotsuga mensiezii and Castanea saliva) and a sub-sequent monitoring 
scheme of runoff and soil loss ran for two years in order to compare their effectiveness for erosion 
control. The experimenta l area, near Macedo de Cavaleiros, NE Poriuga l, at 700 m elevation, with 
annual means of 678 mm ra infal l and l2°C temperature, has M editerranean cl imatic cond itions. 
Experimental design comprised three blocks, corresponding to different topog raphic positions 
(near flat plateau, gentle slope shoulder, sleep mid-slope), where eight treatments were randomly 
distributed in plots with 375 m2 area : {l) no operation (origina l soil control); (2) continuous 
subsoiling against the contour (potentia l erosion control); (3) no tillage and hole planta tion using o 
hole digger; (4) continuous subsoiling, using a covering shovel; (5) no subsoiling and furrow-hillock 
surface shaped by two plough passes; (6) subsoiling in the future plantation rows and furrow-hillock 
surface shaped by two plough passes; (7) continuous subsoiling and furrow-hillock surface shaped 
by two plough posses; (8) continuous subsoiling, fo llowed by continuous ploughing. Sediment and 
water exported from small plots {2.5 m2 overage area), two repl icates per treatment and block, 
were collected after each rainfall erosion event, in a total o f twenty, summing about 1800 mm 
precipitation in two years. Mean annual runoff and soi l loss in the original soil were 3.4 mm and 
11.6 g m·2, respectively. In treatments 3 to 8, va lues were higher 3 to 7 times, for runoff, and 5 to 
12 limes, for soil loss. Potentia l erosion averages 2 .3 I ha·1 y- 1• Soi l loss and runoff tend to increase 
with tillage intensity associated to site-preparation techn ique, even though average two-year losses, 
in all cases, are below tolera ble rates. Soil loss and runoff roles decreased with time, becoming 
globally neg ligible ofte,· two years. 
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